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(57) Sang ché dé cap dén vi sinh vat thuoc giéng Corynebacterium san xuat axit

5'-inosinic, trong d6 sy biéu hién clia cdc gen ma héa enzym lién quan dén qua

trinh sinh téng hgp purin dugc 1am tang cao hon so vé6i sy biéu hién ndi sinh.

Ngoai ra, sang ché ciing dé cap dén phuong phap san xuét axit 5'-inosinic, trong

d6 phuong phdp nay bao gébm buGc nudi cdy vi sinh vat thudc giong

Corynebacterium voéi hiéu suit axit 5'- inosinic tang.
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Linh vuc ky thuat dugc dé cap

Séng ch€ d¢€ cap dén vi sinh vat thudc giéng Corynebacterium san
xudt axit 5’-inosinic, trong d6 su biéu hién clia cdc gen mi héa enzym
lién quan dén qud trinh sinh téng hop purin duge 1am ting cao hon so
v6i su biéu hién noi sinh, va phuong phap san Xufl’t. axit 5’-inosinic, bao
gom budc nudi cdy vi sinh vat thugc gidng Corynebacterium véi hiéu

sudt axit 5'-inosinic tang.

Tinh trang ky thuat cia sang ché
Mot trong s6 hop chét nucleotit, axit 5’-inosinic 1a nguyén liéu
trung gian ctia hé trao ddi chat clia él,I sinh téng hop nucleotit, duoc sit
dung trong nhiéu Iinh vyc nhu thuc phim, thudc va cic linh vuc dugc
khéc nhau va déng vai trd quan trong trong sinh Iy hoc dong vat va thuc

vat. Cu thé, axit 5’-inosinic 12 gia vi nucleotit, loai gia vi nay da thu hut
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duoc rat nhi€u sy chi § khi dung 1am gia vi cho cic mén an, bdi vi né
c6 tic dung hi¢p dong khi dugce sit dung VO'l mononatri glutamat (MSG).

Da bi€t quy trinh san xuét axit 5°-inosinic bao gém quy trinh
phﬁn hity bing enzym axit ribonucleic dugc chiét tir cic t€ bao nim
men (Pon yéu ciu cap patent Nhat Ban s6 1614/1957, V.v.), quy trinh
phosphoryl héa héa hoc inosin dugc tao ra boi sy 1én men (Agric. Biol.
Chem., 36, 1511(1972), v.v.) va quy trinh nudi cdy vi sinh vat c6 kha
nang s;’m xudt axit 5°-inosinic va thu héi inosin monophosphat (IMP)
tich lity trong moi trudng. Hién nay, cht yéu van st dung céc quy trinh
san xudt axit 5’-inosinic bang cdch skt dung vi sinh vat. Chi’mg thudc
giéng Corynebacterium dugc sit dung rong rdi 1am vi sinh vat dé san
xuat axit 5’-inosinic, va vi du, phuong phdp sin xu4t axit 5’-inosinic
bang cach nuoi cdy Corynebacterium ammoniagenes dugc mo ta (Cong
b6 patent Han Quéc s6 2003-0042972).

D¢ cai thién hiéu suat san phdm axit 5’-inosinic thu dugc bdi vi
sinh vat, cdc nghién cu da dugc thyc hién dé phat trién ching bing
cdch lam tang hoic lam gidm hoat tinh hodc sy biéu hién cha céc
enzym lién quan dén con dudng sinh tong hop hodc suy bién axit 5’
inosinic. Patent Han Qudc s6 785248 mo ta vi sinh vat, ma trong d6

gen purC mi héa phosphoribosylaminoimidazol sucxinocarboxamit
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synthetaza dugc biéu hién qud mic trong con dudng sinh téng hop
purin va phuong phdp sdn xuat axit 5°-inosinic bing cich sir dung
ching. Ngoai ra, patent Han Qudc s6 857379 moé ti chiing
Corynebacterium ammoniagenes, ma trong d6 purKE mi héa
phosphoribosylaminoimidazol carboxylaza dugc biéu hién qud mic va
phuong phéap san xuat IMP néng do cao véi hiéu suét cao bang cich st
dl_lhg ching.

Tuy nhién, vin cin phét trién ching c6 kha ning san xudt axit
5’-inosinic véi hiéu sudt cao hon va phuong phdp san xudt axit 5°-
inosinic bang céch sir dung chiing.

Vi vay, cdc tdc gia sdng ché di tién hanh nghién ctu dé phat
trién chiing c¢6 kha nang sn xu4t axit 5’-inosinic v6i hiéu sust cao. Do
do, céc tac gia sang ch€ da phét hién ra ring hiéu suit axit 5’-inosinic
c6 thé dugc cai thién bing cich 1am ting dong thdi hoat tinh clia céc
enzym chinh lién quan dén con dudng sinh tdng hop purin cao hon so

vGi hoat tinh ndi sinh, nhd d6 hoan thanh sang ché.

Ban chat k§ thuat ciia sang ché
Muc dich cua sédng ch€ 1a nhdm tao ra vi sinh vat thuoc giéng

Corynebacterium c6 hiéu sut axit 5’-inosinic dugc ci thién.
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Muc dich khéc clia sdng ch€ 1a nham tao ra phuong phdp san xuét
axit 5’-inosinic bang cich st dung vi sinh vat thuoc giong

Corynebacterium c6 hiéu sudt axit 5’-inosinic duoc cai thién.

Mo ta vat tit cac hinh vé

Fig. 1 thé hién vecto pDZ dé cai xen nhiém sic thé vao vi sinh vat
thudc gidng Corynebacterium;

Fig. 2 thé hién vecto pDZ-2purFM dé cai xen nhiém sic thé vao vi
sinh vat thudc giong Corynebacterium;

Fig. 3 thé hién vecto pDZ-2purNH dé cai xen nhiém sic thé vio vi
sinh vat thudc gidng Corynebacterium;

Fig. 4 thé hién vecto pDZ-2purSL dé cai xen nhiém sic thé vao vi
sinh vat thudc giong Corynebacterium;

Fig. 5 thé hién vecto pDZ-2purKE @€ cai xen nhiém sic thé vao vi
sinh vat thudc gidéng Corynebacterium;

Fig. 6 thé hién vecto pDZ-2purC dé cai xen nhiém sic thé vao vi
sinh vat thudc giong Corynebacterium; va

Fig. 7 thé hién vecto pDZ-2prs dé cai xen nhiém sic thé vio vi

sinh vat thudc giong Corynebacterium.
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Mo ta chi tiét sang ché

Dé dat dugc cdc muc dich néu trén, sing ché€ dé xust vi sinh vat
thudc giéng C"orynebacterium san xuat axit 5’-inosinic, trong dé su biéu
hién ctia cic gen ma héa enzym lién quan dé’n qué trinh sinh téng hop
purin dugc 1am tang cao hon so véi sy biéu hién noi sinh.

Vi sinh vat thudc giong Corynebacterium theo sang ché cé hiéu
suft axit 5’-inosinic duoc cai thién hon so vé6i chiing cha me, boi vi su
biéu hién clia cic gen ma héa énzym lién quan dén qua trinh sinh téng
hop purin duoc 1am ting cao hon so v6i su biéu hién noi sinh.

Trong ban mo ta nay, thuat ngit “enzym lién quan dén qua trinh
sinh téng hgp purin” nghia 14 enzym xdc tic phan ung lién quan dén con
dudng sinh tng hop purin sn xudt co chét purin & dang san phdm cuéi,
va bao gbém phosphoribosylpyrophosphat amidotransferaza, phospho-
ribosylglyxinamit formyltranéferaza; phosphoribosylformylglyxinamidin
synthetaza, phosphoribosylformylglyxinamidin synthetaza II, phospho-
ribosylaminoimidazol synthetaza, phosphoribosylaminoimidazol
carboxylaza, phosphoribosyl aminoimidazol sucxinocarboxamit
synthetaza, axit inosinic xyclohydrolaza, ribozaphosphat pyrophospho-

kinaza hodc c4c chat tuong tu.
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Theo phuong 4n cu thé ctia séng ché, cdc enzym lién quan dén qua
trinh sinh téng hop purin c6 thé 1a t hop ctia mot hodc nhiéu enzym
dugc chon tr nhém bao goém phosphoribosylpyrophosphat
amidotransferaza, phosphoribosylglyxinamit formyltransferaza, -
phosphoribosylformylglyxinamidin synthetaza, phosphoribosylformyl-
glyxinamidin synthetaza II, phosphoribosylaminoimidazol synthetaza,
phosphoribosylaminoimidazol ~carboxylaza, phosphoribosyl amino-
imidazol sucxinocarboxamit synthetaza va axit inosinic xyclohydrolaza,
va ribozaphosphat pyrophbsphokinaza.

Theo phuong 4n cu thé clia sdng ch€, gen ma héa céc enzym lién
quan dén qué trinh sinh tdng hop purin, ma sy biéu hién clia né dugc 1am
tang cao hon so véi su bidu hién noi sinh, 1a t6 hop clia gen purN ma héa
phosphoribosylglyxinamit formyltransferaza c6 trinh tu dugc néu trong
SEQ ID NO. 36, gen purS ma héa phosphoribosylformylglyxinamidin
synthetaza c6 trinh ty dugc néu trong SEQ ID NO. 37, gen purL mi héa
phosphoribosylformylglyxinamidin synthetaza H cO trinh tu duqc néu
trong SEQ ID NO. 38, gen purKE ma héa phosphoribosylaminoimidazol
carboxylaza c6 trinh ty dugc néu trong SEQ ID NO. 40, gen purC ma
héa phosphoribosyl aminoimidazol sucxinocarboxamit synthetaza c6

trinh ty dugc néu trong SEQ ID NO. 41, gen purH ma héa axit inosinic
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xyclohydrolaza c6 trinh ty dugc néu trong SEQ ID NO. 42, va gen prs
mé hoéa ribozaphosphat pyrophosphokinaza c6 trinh ty dugc néu trong
SEQ ID NO. 43.

Theo phuong 4n cu thé cia sdng ch€, gen mi héa cic enzym lién
quan dén qu4 trinh sinh t6ng hgp purin, ma sy biéu hién clia né dugc 1am
tang cao hon so v6i su biéu hién noi sinh, 13 t8 hop clia gen purF m3 héa
phosphoribosylpyrophosphat amidotransferaza c6 trinh tuv dugc néu
trong SEQ ID NO. 35, gen purN ma héa phosphoribosylglyxinamit
formyltransferaza c6 trinh ty dugc néu trong SEQ ID NO. 36, gen purS
ma hda phosphoribosylformyiglyxinamidin synthetaza cé trinh tu duoc
néu trong SEQ ID NO. 37, gen purL ma héa phosphoribosylformyl-
glyxinamidin synthetaza II c6 trinh tu dugc néu trong SEQ ID NO. 38,
gen purM ma héa phosphoribosylaminoinﬁdazol synthetaza c6 trinh tu
dugc néu trong SEQ ID NO. 39, gen purKE ma héa phosphoribosyl-
aminoimidazol carboxylaza c6 trinh tu dugc néu trong SEQ ID NO. 40,
gen purC ma3 héa phosphoribosyl aminoimidazol sucxinocarboxamit
synthetaza c6 trinh ty dugc néu trong SEQ ID NO. 41, gen purH mi héa
axit inosinic xyclohydrolaza c6 trinh ty dugc néu trong SEQ ID NO. 42,
va gen prs ma héa ribozaphosphat pyrophosphokinaza c6 trinh tu duoc

néu trong SEQ ID NO. 43.
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Trong ban mo6 ta nay, thuat ngit “tang cao hon so véi su biéu hién
noi sinh” c6 nghia 14 mic biéu hién chia gen cao hon so v6i mic duoc
biéu hién trong ty nhién & vi sinh vat hogc cao hon so véi mitc duge bidu
hién & chiing cha me, va bao gém tang vé s6 Iugng (s6 ban sao) gen ma
héa enzym tuong ing va nhd d6 mic bi€u hién dugc ting 1én hoic ting
mic biéu hién nhd dot bié’n hodc tang mic biéu hién nhd ca ting s6
luong gen 1an dot bién.

Theo phuong 4n cu thé clia séng ché, viéc taing miic biéu hién clia
gen ma héa enzym lién quan dén qua4 trinh sinh tdng hop purin bao gém
tang s6 ban sao clia gen bing cdch dua bd sung gen ngoai lai trong ting
vao chung hoidc bang cach khuéch dai gen noi sinh, hodc ting hiéu sust
phién ma hodc hiéu suit dich ma nhd dot bién trong trinh tu diéu chinh
phién ma hodc dich ma, nhung khong chi giéi han & d6. Sy khuéch dai
gen ndi smh c6 thé dugc thuc hién mot cich dé& dang bang phuong phép
da bi€t trong Iinh vyc nay, vi du, bing céch nuoi cdy trong diéu kién 4p
sudt chon loc thich hop.

Theo phuong 4n cu thé clia séng ch€, mic biéu hién ctia gen ma
héa enzym lién quan dén qué trinh sinh téng hop purin c6 thé duoc tang

1én bang c4ch dua bd sung gen ma héa enzym lién quan dén qua trinh
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sinh t6ng hop purin vao t€ bao hozc bing cich khuéch dai gen noi sinh
ma héa enzym lién quan dén qua4 trinh sinh téng hop purin.

Theo phuong 4n cu thé clia sdng ché, gen ma héa enzym lién quan
dén qu4 trinh sinh téng hgp purin, ma mic biéu hién cia né duge 1am
tang cao hon so v6i su bi€u hién noi sinh, c6 thé c6 mat dudi dang hai
hodc nhi€u ban sao & vi sinh vat thugc gidng Corynebacterium c6 hiéu
sudt axit 5’-inosinic dugc cai thién bang cdch dwa mot hoic nhiéu ban
sao vao t€ bao, ngoai gen ndi sinh tuong dng. |

Theo phuong 4n cu thé cha séng ché, gen ma héa enzym lién quan
dén quei trinh sinh téng hgp purin dugc dwa vao vi sinh vat thudce giong
Corynebacterium c6 hi¢u sudt axit 5’-inosinic dugc cai thién bing cich
bién nap bang cach st dung vecto tdi t8 hgp chia hai ban sao clia gen
tuong tng dugc sap x€p lién ti€p.

Theo phuong 4n cu thé clia séng ché, vecto téi t6 hop dugc sir
dung d€ tao ra vi sinh vat thudc giéng Corynebacterium c6 hiéu suét axit
5’-inosinic dugc cii thién c6 thé duge chon tit nhém bao gdm cic vecto
tdi t6 hop pDZ-2purFM, pDZ-2purNH, pDZ-2purSL, pDZ-2purKE,
pDZ-2purC, va pDZ-2prs , c6 cdc ban d6 phan cit 1an luot tir FIG. 2 dén

7 tuy thudc vao gen dugc dua vao.

-10-
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Theo phuong 4n cu thé clia séng ché, vi sinh vat thuc giong
Corynebacterium c6 hiéu suat axit 5’-inosinic dugc cai thién c6 thé c6
ngudn goc tit vi sinh vat Co}'ynebacterium c6 kha nang san xudt axit 5°-
inosinic. Vi du, vi sinh vat thudc giéng Corynebacterium cé hiéu suét
axit 5’-inosinic dugc cdi thién theo sdng ché€ c6 thé c6 nguén gdc tir
Corynebacterium  ammoniagenes ~ ATCC6872,  Corynebacterium
rmoaminogenes FERM BP-1539, Corynebacterium  glutamicum
ATCC13032, Brevibacterium flavum ATCC14067, Brevibacterium
lactofermentum ATCC13869 va chling dugc tao ra tir d6.

Theo phuong 4n cy thé chia séng ché, vi sinh vat thudc giéng
Corynebacterium c6 hiéu suat axit 5°-inosinic dugc cai thién c6 thé bao
gom hai hoac nhiéu ban sao clia gen ma héa enzym lién quan dén qué
trinh sinh téng hop purin.

Theo phuong 4n cu thé ciia séng ché, vi sinh vat thuoc gi6ng
Corynebacterium c6 hiéu suat axit 5’-inosinic dugc cdi thién c6 thé 1a
Corynebacterium ammoniagenes, va t6t hon nita 12 Corynebacterium
ammoniagenes dugc bi€n nap, trong d6 hoat tinh ctia t6 hop clia gen prs
va mot hodc nhiéu gen dugc chon tir nhém bao gém purF, purN, pursS,
purL, purM, purKE, purC, va purH ting d€ tao ra axit 5’-inosinic cé

nong do cao.

-11-



20450

Theo phuong 4n cu thé clia séng ché, vi sinh vat thuoc giong
Corynebacterium cé hiéu suat axit 5’-inosinic dugc cai thién cé thé 1a
chiing, trong d6 ching Corynebacterium ammoniagenes CIIP2401
(KCCM-10610) san xuit axit 5’-inosinic duoc dua vao véi m6i vecto
trong s6 cic vecto tii t6 hgp pDZ-2purFM, pDZ-2purNH, pDZ-2purSL,
pDZ-2purKE, pDZ-2purC, va pDZ-2prs c6 cac ban do phan cit trén FIG.
2,3,4,5,6,vaT7 theo thit tu hodc & dang t6 hop, v mot trong s6 hai ban
sao ctia gen purF, purN, purS, purL, purM, purKE, purC, purH va prs da
duéc dua vao dugc thay thé cho gen noi sinh tuong @ng béng cach tai hd
hgp tuong dong, va do d6 moi lhai ban sao cia gen purF, purN, purS,
purL,, purM, purKE, purC, purH, va prs dugc cai xen vao chiing.

Theo phucng 4n cu thé cha sdng ché, vi sinh vat thuoc giéng
Corynebacterium cé hiéu suit axit 5’-inosinic dugc cai thién c6 thé 1a
Corynebacterium ammoniagenes chita hai ban sad_ cua gen ma hda cic
enzym lién quan dén qué trinh sinh t6ng hgp purin 1a t8 hop ciia gen
purN ma héa phosphoribosylglyxinamit formyltransferaza cé trinh tu
dugc néu trong SEQ ID NO. 36, gen purS ma héa phosphoribosylformyl-
glyxinamidin synthetaza c6 trinh tur dugce néu trong SEQ ID NO. 37, gen
purL. ma héa phosphoribosylformylglyxinamidin synthetaza II ¢ trinh

tu dugc néu trong SEQ ID NO. 38, gen purKE ma héa phosphoribosyl-

-12-
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aminoimidazol carboxylaza c6 trinh ty dugc néu trong SEQ ID NO. 40,
gen purC ma@ héa phosphoribosyl aminoimidazol sucxinocarboxamit
synthetaza c6 trinh ty dugc néu trong SEQ ID NO. 41, gen purH m'é héa
axit inosinic xyclohydrolaza c6 trinh tu dugc néu trong SEQ ID NO. 42,
va gen prs ma héa ribozaphosphat pyrophosphokinaza c6 trinh tu duoc
néu trong SEQ ID NO. 43, va t6t hon 1a Corynebacterium
ammoniagenes CN01-0120.

Theo phuong 4n cu thé cha sang ché, vi sinh vat thuoc giong
Corynebacterium c6 hi¢u sudt axit 5’-inosinic dugc cai thién c6 thé 1a
Corynebacterium ammoniagenes chita hai bé’m sao cla gen mi héa cac
enzym lién quan dén qua trinh sinh téng hgp purin 14 t6 hop cha purF
ma héa phosphoribosylpyrophosphat amidotransfe;raza c6 trinh ty dugc
néu trong SEQ ID NO. 35, gen purN ma héa phosphoribosylglyxinamit
formyltransferaza c6 trinh tu dugc néu trong SEQ ID NO. 36, gén purS
ma héa bhosphon'bosylformylglyxinamidin synthetaza cé trinh tu duoc
néu trong SEQ ID NO. 37, gen pqu ma héa phosphoribosylformyl-
glyxinamidin synthetaza II c6 trinh ty dugc néu trong SEQ ID NO. 38,
gen purM ma héa phosphoribosylaminoimidazol synthetaza c6 trinh tu
dugc néu trong SEQ ID NO. 39, gen purKE ma héa phosphoribosyl-

aminoimidazol carboxylaza c6 trinh tu dugc néu trong SEQ ID NO. 40,

-13-
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gen purC mi héa phosphoribosyl aminoimidazol sucxinocarboxamit
synthetaza c6 trinh tu dugc néu trong SEQ ID NO. 41, gen purH ma héa
axit inosinic xyclohydrolaza c6 trinh tu dugc néu trong SEQ ID NO. 42,
va gen prs ma héa ribozaphosphat pyrophosphokinaza c6 trinh tu duoc
néu trong SEQ ID NO. 43, va t6t hon 1a Corynebacterium
ammoniagenes CN01-0316 (KCCM 10992P).

Ngoai ra, sdng ché dé xust phuwong phép sin xuét axit 5’-inosinic,
bao gém budc nudi cdy vi sinh vat thudc giéng Corynebacterium san
Xudt axit 5’-inosinic, trong d6 su biéu hién clia gen mi héa enzym lién
quan dén qué trinh sinh téng hop purin dugc lém tang cao ho‘n so Véi su
biéu hién noi sinh, va thu hdi axit 5°-inosinic tir méi truong nuoi cdy.

Theo phuong phap san xuat axit 5’-inosinic theo sdng ché€, moi
trudng va cic diéu kién nuoi céy khdc duge sit dung dé nuoi cdy vi sinh
vat thudc giéng Corynebacterium c6 thé giong nhu moi trudng va cic
di€u kién nuoi cdy thong thudng dugc slt dung trong nudi c4y vi sinh vat
thudc giéng Corynebacterium, va dugc chon va diéu chinh mot cach dé
dang bdi ngudi c6 hiéu biét trong linh vuc nay. Ngoai ra, viéc nudi cdy
c6 thé dugc thyc hién bing phuong phép nuoi cdy bat ky di biét d6i voi

ngudi c6 hi€u biét trong linh vyc nay, vi dy, nuéi c4y theo mé, nudi ciy

-14-
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lién tyc, va nuoéi cdy gidn doan c6 bd sung moéi trudng, nhung khong chi
gi6i han & dé. |

Theo phuong 4n cu thé cia séng ché, vi sinh vat thudc giong
Corynebacterium san xudt axit 5 ’-inqsinic c6 thé 1a Corynebacterium
ammoniagenes.

Theo phuong 4n cu thé cha séng ché, vi sinh vat thuoc giong
Corynebacterium san xuat axit 5’-inosinic c¢6 thé 14 Corynebacterium
ammoniagenes CN01-0120 hoac Corynebacterium ammoniagenes
CNO01-0316 (KCCM 10992P).

Theo phuong 4n cuy thé cia sdng ché, viéc nuoi cdy vi sinh vat
thudc gidng Corynebacterium dugc thuc hién bing céch nudi cdy chiing
‘trong mdi trudng thong thudng chita ngudn cacbon, ngudn nito, axit
amin, vitamin thich hgp hodc cic nguén tuwong tu trong cic diéu kién
hi€u khi bang cdch diéu chinh nhiét do, do pH hoic c4c yéu t6 tuong tu.

Dai v6i nguén cacbon, cic hydrat cacbon nhu glucoza va fructoza
c6 thé duoc st dung. D6i v6i ngudn nito, c¢6 nhiéu nguén nito vo co nhu
amoniac, amoni clorua, va amoni sulphat c6 thé dugc sit dung, va nguén
nito hitu co nhu pepton, NZ-amin, dich chiét thit bd, dich chiét nAm men,
nu6c ngam ba ngii cc, san phdm thity phén cazein, c4 hoic bot min, va

bénh hodc bot dau trong da khir md c6 thé duoc st dung. Vi du vé cac

-15-
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hop chét vo co bao gém kali monohydro phosphat, kali dihydro phosphat,
magie sulfat, sit sulfat, mangan sulfat, vi canxi cacbonat. Khi can,
vitamin va cic bazo dinh dudng thu dong c6 thé dugc stt dung.

Viéc nuoi cdy duge thyc hién trong céc diéu kién hi€u khi, vi du,
bing céch nuoi cdy lic hodc nuéi cdy khudy, t6t hon 14 & nhiét d(f).ném
trong khodng ti 28°C dén 36°C. Trong qué trinh nuoi cy, 16t hon Ia do
~ pH dugc duy tri nam trong khoang tir 6 dén 8. Viéc nuoi cdy c6 thé duge

thuc hién trong khoang thoi gian tir 4 dén 6 ngay.

Vi du thuc hién sang ché

Dudi day sing ché€ s& dugc mo ta chi tiét hon dua vao cic vi du.
Tuy nhién, céc vi du nay chi nhdm muyc dich minh hoa, vi sdng ché
khong gi6i han & cac vi du nay.

Vi du 1. Cai xen gen mi héa céc enzym lién quan dén qu4 trinh
sinh téng hop purin bing cdch sir dung vecto (pDZ) dé cai xen nhiém séc
thé va nho d6 phat trién chiing tao ra axit 5°-inosinic v6i hiéu suit cao

Dé cai xen gen ngoai lai vdo nhidm sic thé ciia ching
Corynebacterium ammoniagenes, vecto tii t6 hop trén co s& pDZ chita
hai ban sao lién ti€p ctia gen tuong tng dugc sit dung. Vecto pDZ 1a

vectd d€ cai xen nhiém sic thé vao vi sinh vat thuoc giong
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Corynebacterium, va duoc tao ra bing phuong phdp dugc mé ti trong
Cong b6 patent Han Qudc s6 2008-0025355 duoc két hop vao ban mo ta
ndy bing céch vién din. Fig. 1 12 biéu d6 thé hién cfu tric clia vecto
pDZ.

Tronzc-,r cdc muyc tir (1) dén (6) dudi day, vecto téi t6 hop duogc tao
ra, trong d6 vecto tii t6 hgp hoat dong chitc ning dé€ cai xen gen ma héa
enzym lién quan dén qué trinh sinh tdng hop purin vio nhiém sic thé
ctia vi sinh vat thudc giéng Corynebacterium dé thu duoc hai ban sao
clia méi gen. Viéc bién nap bdi mbi vecto téi t6 hop va viéc chon loc
bién nap duogc thuc hién nhu sau.

Chung san xuat axit 5°-inosinic, Corynebacterium ammoniagenes
CJIP2401 (KCCM-10610) dugc bién nap véi vectd téi t6 hgp pDZ chita
gen ma héa enzym lién quan dén qud trinh sinh tdng hgp purin mong
mudn bang xung dién, va ti€p theo cdc chiing c6 gen dugc mang bdi
vecto dugc cai xen vao nhiém sic thé cia ching bing cich t4i hd hop
trong dong, dugc chon trong moi trudng chon loc chita 25 mg/l
kahamyxin. Sur cai xen nhiém sic thé clia vecto thanh cong dugc xé4c
nhén bing mau sic ciia khuin lac trong mai trudng rén (1% dich chiét
thit bdo, 1% dich chiét ndm men; 1% pepton, 0,25% natri clorua, 1%

adenin, 1% guanin, 1,5% agaroza) chita X-gal (5-bromo-4-clo-3-indolyl-
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B-D-galactosit). Tiic 13, cic khudn lac mau xanh da trdi dugce chon 1am
thé bién nap, trong d6 vecto dugc cii xen vao nhiém sic thé. Chung,
trong d6 vecto dugc cai xen vao nhiém sic thé clia né nhd trao ddi chéo
thit nhét, dugc nudi cdy lac (30°C, 8 gid) trong moi trudng dinh dudng
(1% glucoza, 1% dich chiét thit bo, 1% dich chiét nAm men, 1% pepton,
- 0,25% natri clorua, 1% adenin, 1% guanin). Sau d6, chling da dugc nuoi
cdy dugc pha loang theo chudi trong khoang tir 10* dén 10'°, va moi
trudng nudi cay pha lodng duge dan mong trong moi trudng ran chita X-
gal. Phén 16n c4c khudn lac c¢6 mau xanh da trdi, nhung ciing ton tai cdc
khudn lac mau tring & mic thdp. Bing cich chon loc céc khuén lac mau
trng, ching trong d6 trinh tu clia vecto dugc loai bd ra khdi nhiém sic
thé nh trao déi chéo thit hai dugc chon. Chiing di dugc chon duge nhan
dién la chling cu6i bang thit nghiém do nhay véi kanamyxin va phan tich
trinh tu gen bang PCR.

(1) Tach dong gen purFM va cdu tric vecto tdi t6 hop (pDZ-
2purFM)

Céc gen purF va purM duoc nam gan nhau trén nhiém sic thé ciia
vi sinh vat thudc giéng Corynebacterium, va do d6 vecto purFM chia ca
hai gen va viing trg xic tic dugc c4u tric dé biéu hién ca hai gen déng

thoi.
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Nhiém séc thé dugc phan lap tir Corynebacterium ammoniagenes
CJIP2401 san xuat axit 5’-inosinic, va phan tng chudi polymeaza (PCR)
dugc thuc hién bang céch sit dung nhiém séc thé 1am khuoén méu dé thu
dugc purFM, tic 1a, manh chia purF va purM dugc sip xép ﬁén tiép.
ADN polymeaza c6 d9 trung thuc cao PfuUltra™ (Stratagene) dugc sir
dung lam polymeaza, va phan tng chubi polymeaza dugc thuc hién véi
30 chu trinh 1am bié€n tinh & 96°C trong 30 giay, gin mdi & 53°C trong
30 giay, va polyme hod & 72°C trong 2 phiit. Do d6 thu dugc hai gen
purFM chifa viing tro xdc tic (purFM-A, purFM-B). purFM-A dugc
khuéch dai bang cich sl dung cdc doan méi c6 trinh tu dugc néu trong
SEQ ID NO. 1 va 2, va purFM-B dugc khuéch dai bing c4ch str dung cac
doan moéi c6 trinh ty dugc néu trong SEQ ID NO. 3 va 4. San phim
khuéch dai dugc tidch dong vao vecto E.coli pCR2.1 béng cich sir dung
kit tdch dong TOPO (Invitrogen) dé thu dugc 14n Iugt cic vecto pCR-
purFM-A va pCR-purFM-B. Vecto pCR dugc xit Iy bing enzym gi6i han
dugc chia trong mbi ddu cia purFM-A va purFM-B (purFM-A:
EcoRI+Xbal, purFM-B: Xbal+HindIIl), va méi gen purFM dugc tich
khoi vecto pCR. Sau d6, vecto pDZ dugc xit Iy bing enzym gidi han,
EcoRI va HindIII dugc tich ddng bing cdch néi 3 doan dé cdu tric vecto

tai t6 hop pDZ-2purFM trong d6 hai gen purFM dugc tich dong lién tiép.
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Fig. 2 thé hién vecto pDZ-2purFM dé€ cii xen nhi®m sic thé vio
Corynebacterium.

Chung san xudt axit 5’-inosinic, Corynebacterium ammoniagenes
CJIP2401 dugc bién nap véi vecto pDZ-2purFM bing xung dién, va mot
gen purFM dugc cai xen bd sung sau gen ndi sinh purFM trén nhiém sic
thé nho trao d6i chéo thit hai, dé thu duoc chiing c6 t8ng hai ban sao.
Gen purFM dugc cai xen lién ti€p dugc nhan dién bing PCR bing cach
sit dung cdc doan méi c6 trinh ty duge néu trong SEQ ID NO. 5 va 6 ¢6
kha nang khuéch dai c4c viing n6i hai gen purFM.

(2) Tach dong gen purNH va cau tric vecto tdi t6 hop (pDZ-
2purNH), tao ra chiing dugc cai xen purNH.

Cac gen purN va purH dugc nidm gin nhau trén nhiém sic thé cta
vi sinh vat thudc giong Corynebacterium, va do d6 vecto purNH chia
viing trg xdc téc dugc cdu tric dé bidu hién ca hai gen dong thoi.

Nhiém séc thé duoc phan lap tir Corynebacterium ammoniagenes
CJIP2401 san xudt axit 5’-inosinic, va phan tng chudi polymeaza (PCR)
dugc thyc hién bang céch sit dung nhiém séc thé 1am khuon miu dé thu
dugc purNH, tic 1a, manh chita purN va purH dugc sép xép lién tiép.
ADN polymeaza c¢6 do trung thuc cao PfuUltra™ (Stratagene) duoc sir

dung lam polymeaza, va phan tng chubi polymeaza duogc thuc hién v6i
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30 chu trinh 1am bién tinh & 96°C trong 30 giay, gin méi & 53°C trong
30 giay, va polyme hod & 72°C trong 2 phit. Do d6 thu dugc hai gen
purNH chtta ving trg xidc tidc (purNH-A, purNH-B). purNH-A duoc
khuéch dai bang cich sir dung cdc doan méi c6 trinh tu dugc néu trong
SEQ ID NO. 7 va 8, va purNH-B dugc khuéch dai bing c4ch st dung
cdc doan mdi ¢6 trinh ty dugc néu trong SEQ ID NO. 8 Vé 9. Sén phdm
khué’ch dai dugc tach dong vao vecto E.coli pCR2.1 bing c4ch sir dung
kit tich dong TOPO (Invitrogen) dé€ thu dugc 14n Iugt cic vecto pCR-
purNH-A va pCR-purNH-B. Vecto pCR dugc xit Iy bing enzym gi6i han
| dugc chia trong méi ddu cla purNH-A va purNH-B (purNH-A:
BamHI+Sall, purNH-B: Sall), va méi gen purNH duoc tach khdi vecto
pCR. Sau d6, vecto pDZ dugc xir 1y bang enzym gidi han, BamHI va Sall
duoc téch dong bang cich néi 3 doan dé cdu triic vecto t4i t hop pDZ-2
purNH trong d6 hai gen purNH dugc tich dong lién tiép. Fig. 3 thé hién
vectd pDZ-2purNH dé cai xen nhlém sdc thé vao Corynebacterium.
Chung sin xuét axit 5’-inosinic, Corynebacterium ammoniagenes
CJ1P2401 dugc bi€n nap véi vecto pDZ-2purNH béng xung dién, va mot
gen purNH duoc cai xen b8 sung vao sau gen ndi sinh purNH trén nhiém
sic thé nho trao déi chéo thit hai, dé thu dugc chiing c6 tdng hai ban sao.

Gen purNH dugc cai xen lién ti€p dugc nhan dién bing PCR bing cich
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st dung cac doan moi c6 trinh tu duoc néu trong SEQ ID NO. 10 va 11
c6 kha nang khuéch dai cdc ving n6i hai gen purNH.

(3) Tach dong gen purSL va céu tric vecto tdi t8 hop (pDZ-
2purSL), tao ra chiing dugc cai xen purSL

Céac gen purS va purL dugc ndm gin nhau trén nhiém sic thé cia
vi sinh vat thuoc giéng Corynebacterium, va do d6 vecto purSL chita
ving trg xtc tic dugc cfu triic dé biéu hién c4 hai gen déng thoi.

Nhiém séc thé dugc phan 1ap tit Corynebacterium ammoniagenes
CJIP2401 san xudt axit 5’-inosinic, va phan tng chudi polymeaza (PCR)
dugc thyc hién béng céch sit dung nhiém sic thé 1am khuon mau dé thu
dugc purSL, tic 13, manh chita pufS va purL dugc sip xép lién ti€p. ADN
polymeaza c¢6 d9 trung thyc cao PfuUltra™ (Stratagene) duoc sir dung -
lam polymeaza, va phan ting chudi polymeaza dugc thuc hién vé6i 30 chu
trinh 1am bién tinh & 96°C trong 30 giay, gan moi & 53°C trong 30 giay,
va polyme hod & 72°C trong 2 phiit. Do d6 thu duoc hai gen purSL chia
ving trg xic tdc (purSL-A, purSL-B). purSL-A dugc khuéch dai bing
cach st dung cic doan méi c;é trinh tu dugc néu trong SEQ ID NO. 12 va
13, va purSL-B dugc khuéch dai bing cach sit dung cic doan méi c6
trinh tw dugc néu trong SEQ ID NO. 14 va 15. San phdm khuéch dai

dugc tich dong vao vecto E.coli pCR2.1 bang cach slt dung kit tich
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dong TOPO (Invitrogen) dé thu dugc 14n lugt vecto pCR-purSL-A va
pCR-purSL-B. Vecto pCR duogc xit 1y bang enzym giéi han dugc chia
trong mdi d4u ciia purSL-A va purSL-B (purSL-A: BamHI+Sall, purSL-
B: Sall+BamHI), va mbi gen purSL dugc tdch khdi vecto pCR. Sau do,
vecto pDZ dugc xir 1§ bang enzym gidi han, BamHI duoc tich dong
bang cich n6i 3 doan dé cdu tric vecto tdi t8 hop pDZ-2purSL trong d6
hai gen purSL dugc tich dong lién tiép. Fig. 4 thé hién vecto pDZ-
2purSL dé€ cai xen nhiém sic thé vao Corynebacterium.

Chiing sén xuét axit 5’-inosinic, Corynebacterium ammoniagenes
CJIP2401 dugc bién nap V0'1 vecto pDZ-2purSL bing xung dién, v mot
gen purSL dugc cai xen bd sung vao sau gen ndi sinh purSL trén nhiém
séc thé nho trao ddi chéo thit hai, d€ thu dugc chiing c¢6 tdng hai ban sao.
Gen purSL dugc ci xen lién tiép dugc nhan dién bing PCR bing cich
st dung céc doan moi c6 trinh tv dugc néu trbng SEQ ID NO. 16 va 17
c6 kha nang khuéch dai céc viing n6i hai gen purSL. |

(4) Tach dong gen pwrKE va cdu triic vecto tdi t6 hop (pDZ-
2purKE), thu dugc ching dugc cai xen purKE

Céc gen purK va purE dugc nﬁm gan nhau trén nhiém sic thé cia
vi sinh vat thudc giong Corynebacterium, va do dé vecto purKE chita

ving trg xtc tic dugc cau trdc dé biéu hién c4 hai gen dong thoi.
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Nhiém séc thé dugc phan lap tit Corynebacterium ammoniagenes
CJIP2401 san xut axit 5’-inosinic, va phan ting chudi polymeaza (PCR)
duoc thuc hién bing cch sit dung nhiém séc thé 1am khuén mau dé thu
dugc purKE, tic 1a, manh chita purK va purE dugc sép xép lién tiép.
ADN polymeaza c6 d6 trung thuc cao PfuUltra™ (Stratagene) duoc sit
dung 1am polymeaza, va phén ting chudi polymeaza dugc thuc hién véi
30 chu trinh 1am bién tinh & 96°C trong 30 gidy, gdn méi & 53°C trong
30 gidy, va polyme hod & 72°C trong 2 phiit. Do d6 thu duogc hai gen
purKE chita ving trg xdc tic (purKE-A, purKE-B). purKE-A duoc
khuéch dai bang cich sit dung cic doan lméi ¢6 trinh ty dugc néu trong
SEQ ID NC. 18 va 19, va purKE-B duogc khuéch dai bang céch sir dung
cdc doan moi c6 trinh ty dugc néu trong SEQ ID NO. 20 va 21. Sin
phdm khuéch dai dugc tich dong vao vecto E.coli pCR2.1 bang cich sir -
dung kit tich dong TOPO (Invitrogen) dé thu dugc I4n Iuot cdc vecto
PCR-purKE-A va pCR-purKE-B. Vecto pCR dugc xir Iy bing enzym
gi6i han dugc chia trong méi ddu ctia purKE-A va purKE-B (purKE-A:
BamHI+Kpnl, purKE-B: Kpnl+Xbal), va méi gen purKE duoc tich khoi
vecto pCR. Sau do, vecto pDZ dugc xir Iy bang enzym gidi han, BamHI
va Xbal dugc tdch dong bing cich néi 3 doan dé cdu tric vecto tii t8

hop pDZ-2purKE trong d6 hai gen purKE dugc tdch dong lién ti€p. Fig.
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5 thé hién vecto pDZ-2purKE d€ ciai xen nhiém sic thé vao
Corynebacterium.

Chung san xuét axit 5’-inosinic, Corynebacterium ammoniagenes
CJIP2401 dugc bién nap véi vecto pDZ-2purKE bang xung dién, v mot
gen purKE duogc cai xen bd sung vao sau gen noi sinh purKE trén nhiém
sic thé nhd trao ddi chéo thit hai, dé thu dugc chiing c6 téng hai ban sao.
Gen purKE dugc cai xen lién ti€p dugc nhan dién bing PCR bing cich
st dung cic doan mdi ¢6 trinh ty dugc néu trong SEQ ID NO. 22 va 23
c6 kha nang khuéch dai cdc viing n6i hai gen purKE.

(5) Tach dong gen purC va cu tric vecto tdi t6 hop (pDZ-2purC),
tao ra chiing dugc cai xen purC

Nhiém séc thé duoc phan 1ap tit C orynebacterium ammoniagenes
CJIP2401, va phan ung chudi polymeaza (PCR) dugc thyc hién bing
cééh stt dung nhiém séc thé 1am khu6n miu dé thu dugc purC. ADN
polymeaza c6 d9 trung thuc cao PfuUltra ™ dugc st dung lam
polymeaza, va phan tng chubi polymeaza dugc thuc hién véi 30 chu
trinh 1am bién tinh & 96°C trong 30 gidy, gin méi & 53°C trong 30 giay,
va polyme hod & 72°C trong 2 phit. Do d6 thu duoc hai gen purC chita
ving trg xdc tic (purC-A, purC-B). purC-A dugc khuéch dai bing cich

st dung céc doan moi ¢4 trinh ty dugc néu trong SEQ ID NO. 24 va 25,
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va purC-B dugc khuéch dai bang cach slt dung c4c doan méi c6 trinh tu
dugc néu trong SEQ ID NO. 25 va 26. San phdm khuéch dai dugc tach
dong vao vecto E.coli pCR2.1 biang céch sir dung kit tdch dong TOPO dé
thu dugc céc vecto pCR-purC-A va pCR-purC-B. Vecto pCR duoc xir 1y
bang enzym gidi han dugc chita trong mbi ddu cta purC-A va purC-B
(purC-A: BamHI+Sall, purC-B: Sall), va méi gen purC duoc tich khoi
vectd pCR. Sau d6, vecto pDZ dugc xir Iy bang enzym gi6i han, BamHI
va Sall dugc tdch dong bang cich ndi 3 doan dé c4u tric vecto t4i t6 hop
pDZ-2purC ma tai d6 hai gen purC dugc tich dong lién tiép. Fig. 6 thé
hién vecto pDZ-2purC dé cai xen nhiém sic thé vao Corynebacterium.

Chung san xuat axit 5°-inosinic, Corynebacterium ammoniagenes
CJ1P2401 dugc bi€n nap véi vecto pDZ-2purC biang xung dién, va mot
gen purC dugc cai xen bd sung vao sau gen purC ndi sinh trén nhiém séc
thé nhd trao d6i chéo thit hai, dé thu dugc chiing c6 téng hai ban sao.
Gen purC dugc cai xen lién ti€p dugc nhan dién bing PCR bing céch st
dung cédc doan moéi c6 trinh ty dugc néu trong SEQ ID NO. 27 va 28 c6
kha nang khuéch dai cdc viing néi hai gen purC.

(6) Tach dong gen prs va céu tric vecto tai t6 hgp (pDZ-2prs), tao

ra chiing dugc cai xen prs
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Nhiém sic thé dugc phan lap tr Corynebacterium ammoniagenes
CJIP2401, va phan tng chubi polymeaza (PCR) dugc thuc hién bing
cdch st dung nhiém sic thé 1am khuon méu @€ thu dugc prs. ADN
polymeaza c6 do trung thuc cao PfuUltra™ dugc st dung lam
polymeaza, va phan tng chudi polymeaza duoc thuc hién véi 30 chu
trinh 1am bién tinh & ‘96°C tfong 30 giay, gin mdi & 53°C trong 30 giay,
va polyme hod & 72°C trong 2 phiit. Do d6 thu dugc hai gen prs chita
viing tr¢ xuc tdc (prs-A, prs-B). prs-A dugc khuéch dai bing cich sit
dung c4c doan moi c6 trinh ty duge néu trong SEQ ID NO. 29 va 30, va
prs-B dugc khuéch dai bang céch sir dung cic doan méi c6 trinh tu duqc
néu trong SEQ ID NO. 31 va 32. San phd4m khuéch dai dugc tich dong -
vao vecto E.coli pCR2.1 bang céch sir dung kit tich dong TOPO dé thu
dugc lan lugt vecto pCR-prs-A va pCR-prs-B. Vecto pCR duoc xir 1y
bing enzym gi6i han duogc chita trong moi ddu cla prs-A va prs-B (prs-
A: BamHI+Spel, prs-B: Spel+PstI), va méi gen prs dugc tdch khdi vecto
pCR. Sau d6, vecto pDZ dugce xir Iy bang enzym giéi han, BamHI va Pstl
dugc tich dong biang cich n6i 3 doan dé ciu tric vecto ti t8 hop pDZ-
2prs trong d6 hai gen prs duqc tach dong lién ti€p. Fig. 7 thé hién vecto

pDZ-2prs dé cai xen nhiém sic thé vao Corynebacterium.
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Chiing sén xuét axit 5’-inosinic, Corynebacterium ammoniagenes
CJ1P2401 duge bién nap véi vecto pDZ-2prs bang xung dién, vd mot gen
prs dugc cai xen bd sung vao sau gen prs ndi sinh trén nhiém sic thé nho
trao ddi chéo thi hai, dé thu dugc chiing c6 tdng hai ban sao. Gen prs
dugc cai xen lién ti€p dugc nhan dién bang PCR béng céch sir dung céc
doan mdi c6 trinh tir dugc néu trong SEQ ID NO. 33 va 34 c6 kha ning
khuéch dai cac viing n6i hai gen prs.

(7) Phét trién chling tao ra axit 5’-inosinic v6i hiéu suit cao bang
céch tang cudng sinh téng hop purin

TS hop cha pDZ-2purFM, pDZ-2purNH, pDZ-2purSL, pDZ-
2purkKE, pDZ-2purC, va vecto pDZ-2prs dugc cdu triic trong cic muc tix

(1) dén (6) dugc dua vao Corynebacterium ammoniagenes CIIP2401
sdn xudt axit 5’-inosinic. Trinh ty dua vao vecto dugc chon ngiu nhién,
va phuong phép dua vao va nhan dién 13 giong nhu trén day.

Corynebacterium ammoniagenes CJIP2401 dugc st dung lam
chiing cha me, va bién nap véi t6 hop ctia pDZ-2purNH, pDZ-2purSL,
pDZ-2purKE, pDZ-2purC, va pDZ-2prs, va t6 hgp cha pDZ-2purNH,
pDZ-2purSL, pDZ-2purKE, pDZ-2purC, pDZ-2purFM va pDZ-2prs dé
thu dugc Corynebacterium ammoniagenes CN01-0120 (2purNH +

2purSL + 2purKE + 2purC + 2prs) va Corynebacterium ammoniagenes
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CNO01-0316 (2purNH + 2purSL + 2purKE + 2purC + 2purFM + 2prs),
chita hai ban sao cia gen ma héa cdc enzyme chinh lién quan dén con
dudng sinh téng hop purin.

Vi du 2. Thit nghiém hiéu gid 1én men cta thé tii t8 hop
Corynebacterium ammoniagenes

M6i 3 ml mo6i trudng hat vé6i thanh phin sau dugc phan b6 vao -
ong thlr nghiém c6 dudng kinh 13 18 mm, va dugc khir tring trong diéu
kién 4p sudt. Sau d6, cdy chung cha me C orynebactérium ammoniagenes
Ci1IP2401, va  Corynebacterium ammoniagenes CNO1-0120 va
Corynebacterium ammoniagenes CN01-0316 duoc tao ra trong Vi du 1,
va dugc nuoi cdy lac & 30°C trong 24 gi dé dugc st dung 1am moi
trudng nhén giong. M6i 27 ml moi trudng 1én men véi thanh phan sau
dugc phan b6 vao binh cdu lic Erlenmeyer dung tich 500 ml va dugc
khir tring trong diéu kién 4p suét & 120°C trong 10 phiit, va mbi 3 ml
moi trudng nhén giéng dugc cdy vao d6 va dugc nuéi cdy lic trong
khodng thoi gian tir 5 dén 6 ngay. Viéc nuoéi cdy dugc thuc hién trong
diéu kién 200 vong/phiit 32°C, va d6 pH = 7,2.

Moi trudng nhén giong va moi trudng 1én men c6 céc thanh phén

sau.
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Moéi trudng nhan gidng: 1% glucoza, 1% pepton, 1% dich chiét
thit b0, 1% dich chi€t ndm men, 0,25% natri clorua, 100 mg/l adenin,
100 mg/1 guanin, d6 pH = 7,2.

Moi trudng 1én men trong binh cﬁﬁ: 0,1% natri glutamat, 1%
amoni clorua, 1,2% magie sulfat, 0,01% canxi clorua, 20 mg/1 sit sulfat,
20 mg/l mangan sulfat, 20 mg/l k&m sulfat, 5 mg/l déng suifat, 23 mg/l
L-xystein, 24 mg/l alanin, 8 mg/l axit nicotinié, 45 pg/l biotin, 5 mg/l
thiamin hydroclorua, 30 mg/l adenin, 1,9% axit phosphoric (85%), 4,2%

glucoza, va 2,4% dudng tho.

Sau khi hoan thanh nu6i cdy, hiéu suat clia axit 5’-inosinic dugc
do bing HPLC, va luong tich tu clia axit 5’-inosinic trong moi trudng
nuoi cdy dugc thé hién trén bang dudi day.

Bang 1

OD t€ bao Hiéu suat (g/1/gio)

Tén chun
g (5 ngay sau nuoi cdy) | (5 ngay sau nuéi cdy)

Nhém kiém chitng
31,2 0,136
(CJIP2401)
CNO01-0120 31,8 0,155
CNO01-0316 31,3 0,149

Lugng tich tu ctia axit 5’-inosinic trong moi trudng nuoi cy dugc

so sanh v6i lugng tich tu nay & ching cha me, Corynebacterium
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ammoniagenes CJIP2401. Do d6, & Corynebacterium ammoniagenes
CNO01-0120 va Corynebacterium ammoniagenes CN01-0316, da thdy
rang hiéu sudt axit 5’-inosinic clia ching trong méi gid ting dén 10,9 -
11,4% trong cling di€u kién so v6i ching cha me, Corynebacterium
ammoniagenes CJIP2401.

Corynebacterium ammoniagenes CN01-0316 c6 hiéu suit axit 5°-
inosinic dugc cai thién bang c4ch 1am ting hoat tinh clia cic enzym lién
quan dén qua trinh sinh téng hop purin dugc lwu giit tai Trung tam nuodi
cdy vi sinh vat Han Qudc (Korean Culture Center of Microorganisms -
KCCM) & dia chi Hongje 1-dong, Seodaemun-gu, Seoul, véi s§ truy

nhap KCCM 10992P ngay 19/2/2009 theo hiép uéc Budapest.

Hiéu qua cua sing ché

Vi sinh vat thudc giong Corynebacterium san xuét axit 5’-inosinic
theo sdng ché, trong d6 su biéu hién clia gen ma héa cic enzym lién
quan dén qué trinh sinh téng hgp purin dugc 1am ting cao hon so véi su
biéu hién ncf)i’ sinh, ¢4 thé duoc sir dung dé tao ra axit 5’-inosinic véi

nong do cao va hiéu suét cao, nhd d6 1am gidm chi phi san xuat.
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YEU CAUBAO HO
1. Vi sinh vat thudc giébng Corynebacterium san xuét axit 5’-inosinic,
trong d6 miic biéu hién chia gen mi héa cdc enzym lién quan dén qua
trinh sinh tdng hop purin dugc 1am ting cao hon so véi mic biéu hién
ndi sinh, trong d6 céc enzym lién quan dén qua trinh sinh téng hop purin
bao gém ribozaphosphat pyrophosphokinaza, phosphoribosylglyxinamit
formyltransferaza, phosphoribosylformyiglyxinamidin synthetaza, phos-
phoribosylformylglyxinamidin ~synthetaza II, phosphoribosylamino-
imidazol qarboxylaia, phosphoribosyl  aminoimidazol  sucxino-

carboxamit synthetaza, va axit inosinic xyclohydrolaza.

2. Vi sinh vat theo diém 1, trong d6 céc enzym lién quan dén qué trinh
sinh tdng hop purin con bao gém phosphoribosylpyrophosphat amido-

transferaza va phosphoribosylaminoimidazol synthetaza.

3. Vi sinh vét theo diém 1, trong d6 gen ma héa cdc enzym lién quan
dén qua trinh sinh té;ng hop purin bao gébm gen purN ma héa phospho-
ribosylglyxinamit formyltransferaza c6 trinh ty dugc néu trong SEQ ID
NO. 36, gen purS ma héa phosphoribosylformylglyxinamidin synthetaza
¢ trinh ty duoc néu trong SEQ ID NO. 37, gen purL mi3 héa
phosphoribosylformylglyxinamidin synthetaza II c6 trinh tv dugc néu

trong SEQ ID NO. 38, gen purKE ma héa phosphoribosylaminoimidazol
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carboxylaza c6 trinh ty dugc néu trong SEQ ID NO. 40, gen purC mai
héa phosphoribosyl aminoimidazol sucxinocarboxamit synthetaza cé
trinh ty dugc néu trong SEQ ID NO. 41, gen purH mi héa axit inosinic
xyclohydrolaza c6 trinh ti dugc néu trong SEQ ID NO. 42 va gen prs mi
héa ribozaphosphat pyrophosphokinaza c6 trinh ty dugc néu trong SEQ

ID NO. 43.

4. Vi sinh vat theo diém 2, trong d6 céc gen mi héa cic enzym lién
quan dén qud trinh sinh téng hop purin bao gém geﬁ purF mﬁ. héa
phosphoribosylpyrophosphat amidotransferaza c6 trinh tr dugc néu
trong SEQ ID NO. 35, gen purN mi hoéa phosphoribosylglyxinamit
formyltransferaza c6 trinh tr dwoc néu trong SEQ ID NO. 36, gen purS
mé héa phosphoribosylformylglyxinamidin synthetaza cé trinh tu dugc
néu trong SEQ ID NO. 37, gen purlL ma héa phosphoribosylformyl-
glyxinamidin synthetaza II ¢ trinh ty dugc néu trong SEQ ID NO. 38,
gen purM mé héa phosphoribosylaminoimidazol synthetaza cé trinh tur
dugc néu trong SEQ ID NO. 39, gen purKE mi héa phosphoﬁbosyl-
aminoimidazol carboxylaza c6 trinh tu dugc néu trong SEQ ID NO. 40,
gen purC ma@ héa phosphoribosyl aminoimidazol sucxinocarboxamit
synthetaza c6 trinh ty dugc néu trong SEQ ID NO. 41, gen purH mi héa

axit inosinic xyclohydrolaza c6 trinh ty dugc néu trong SEQ ID NO. 42
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va gen prs ma héa ribozaphosphat pyrophosphokinaza cé trinh tu dugc

néu trong SEQ ID NO. 43.

5. Vi sinh vat theo diém 1 hodc 2, trong d6 gen ma héa enzym lién quan
dén qud trinh sinh téng hop purin dugc biéu hién qua mic bing cich dua
bd sung gen ma héa enzym lién quan dén qua trinh sinh téng hop purin
. vao t€ bao hoidc bang cdch khuéch dai ’gen nodi sinh ma héa enzym lién

quan dén qua trinh sinh téng hop purin.

6. Vi sinh vat theo diém 5, trong d6 gen ma héa enzym lién quan dén
qué trinh sinh t8ng hop purin t6n tai & hai hodc nhiéu ban sao bing cach

~ dua mot hoic nhiéu ban sao vao t& bio, ngoai gen ndi sinh twong dng.

7. Vi sinh vat theo di€m 6, trong d6 gen mi héa enzym lién quan dén
qué trinh sinh téng hop purin dugc dua vao t& bao bing cich bién nap
nhd sir dung vecto tii t6 hgp chia hai ban sao clia gen tuong tng dugc

sap xép lién tiép.

8. Vi sinh vat theo di€m 7, trong d6 vecto t4i t8 hop dé dua gen ndy vao
vi sinh vt theo diém 1 dugc chon tit nhém bao gém pDZ-2purNH, pDZ-
2purSL, pDZ-2purKE, pDZ-2purC va pDZ-2prs va vecto téi t6 hop dé

dua gen nay vao vi sinh vat theo diém 2 dugc chon tir nhém bao gém
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: pDZ—2purFM, pDZ-2purNH, pDZ-2purSL, pDZ-2purKE, pDZ-2purC va

pDZ-2prs, cic vecto nay c6 cac ban d6 14n luot tir FIG. 2 dén 7,

9. Vi sinh vat theo diém 1 hoic 2, trong d6 vi sinh vat 1a

Corynebacterium ammoniagenes.

- 10. Vi sinh vat theo diém 3, trong d6 vi sinh vat 14 Corynebacterium
ammoniagenes CN01-0120 (2purNH + 2purSL +2purKE +2purC + 2prs)

thu dugc tir Corynebacterium ammoniagenes CJIP2401.

11. Vi sinh Vé_it theo diém 4, trong d6 vi sinh vat 12 Corynebacterium

ammoniagenes. CNO01-0316 (KCCM 10992P).
12. Phuong phdp san xudt axit 5’-inosinic, trong d6 phuong phép nay

bao gém budc nudi cdy vi sinh vat theo diém bat ky trong s6 cic diém tir

1 dén 11 va buéc thu héi axit 5’-inosinic tit moi trudng nuoi c4y.
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[FIG. 1]
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pDZ (6,4 kb)

‘KmR(Tn903)

P15A géc
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[FIG. 3]

KMR (TnS03)
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[FIG. 4]
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[FIG. 5]

KMR (Tn903)
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pDZ-2purkKE

plDA gic
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[FIG. 6]

pDZ-2purC

KMR (Th903)
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[FIG. 7]
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<110>
<120>
<160>
<170>
<210>
<211>
<212>
<213>
<220>
<223>

<400>

20450

CJ CheilJedang Coroporation

Vi sinh v4t thudéc giéng Corynebacterium san xudt axit 5'-inosinic

va phuong phdp san xuit axit 5'-inosinic
43

KopatentIn 1.71
1
30

ADN
Trinh ty nhan tao

Poan mdi cho purFM

1

cgacgagaat tccccgaccc gcatgagatg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

30

ADN

Trinh ty nhan tao

Poan mdi cho purFM

2

gtatcgtcta gagcggtagc ggtggctteg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

30

ADN

Trinh ty nhan tao

Poan mdi cho purFM

3

cgacgatcta gacccgaccc gcatgagatg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4

30

ADN

Trinh ty nhdn tao

Poan mdi cho purFM

4

gtatcgaagc ttgcggtagc ggtggcttcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

18

ADN

Trinh ty nhan tao

Poan mdi cho 2purFM

5

gctatcgttt cccctgaa

<210>
<211>
<212>
<213>

6

18

ADN

Trinh ty nhan tao
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<220>
<223> Poan mdi cho 2purFM

<400> 6
tgattctact aagtttgc 18
<210> 7
<211> 34

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purNH

<400> 7 )

cgggatcccg aggcgaagac gatattgagg acag 34
<210> 8

<211> 32

<212> ADN
<213> Trinh tu nhén tao

<220>

<223> Poan mdi cho purNH

<400> 8

acgcgtcgac gtgggaaacg cagacgagaa ca 32
<210> 9

<211> 35

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Poan mdi cho purNH

<400> 9

acgcgtcgac gaggcgaaga cgatattgag gacag 35
<210> 10

<211> 18

<212> ADN
<213> Trinh tu nhén tao

<220>

<223> Poan mdi cho 2purNH

<400> 10

tcgatgcctg catcttgg 18
<210> 11

<211> 18

<212> ADN
<213> Trinh ty nhédn tao

<220>
<223> Poan mdi cho 2purNH

<400> 11
ggcgataagg cttcgagt 18
<210> 12
<211> 46

<212> ADN
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<213> Trinh ty nhan tao

<220>
<223> Poan mdi cho purSL
<400> 12

gctcggatcc gcgatactca gcocccagcaa cagcagaaaa tgaage

<210> 13

<211> 39

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purSL

<400> 13
cagcgtcgac gcagccgtcg caggcaccat cgcagcagt

<210> 14

<211> 46

<212> ADN

<213> Trinh tu nhén tao

<220>
<223>"  Ppoan mbdi cho purSL
<400> 14

cagcgtcgac gcgatactca gccccagcaa cagcagaaaa tgaagce

<210> 15

<211> 39

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Poan mdi cho purSL
<400> 15

gctcggatcce gcagcégtcg caggcaccat cgcagcagt

<210> 16

<211> 18
<212> ADN
<213>-_ Trinh ty nhan tao

<220>
<223> Poan mbdi cho 2purSL

<400> 16
acttgacctc cagcccta

<210> 17

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho 2purSL
<400> 17

aagaacaacg tcggcgtc

<210> 18
<211> 30
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<212> ADN
<213> Trinh ty nhan tao

<220>

<223> Poan mdi cho purkKEk

<400> 18

acgtcaggat cccctatcgt gctttgetgt ) 30
<210> 19

<211> 30

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purKE

<400> 19
ctctaaggta ccattggtac tagtagccgc 30
<210> 20
<211> 30

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Poan mdi cho purkE

<400> 20 )
acgtcaggta cccctatcgt gectttgetgt 30
<210> 21

<211> 30

<212> ADN
<213> Trinh ty nhan tao

<220>

<223> Poan mdi cho purkKEk

<400> 21

ctctaatcta gaattggtac tagtagccgc 30
<210> 22

<211> 18

<212> ADN
<213> Trinh ty nhan tao

<220>
<223> Poan mdi cho 2purkEk

<400> 22
ccagctgggg ttccggtt 18
<210> 23
<211> 18

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Poan mdi cho 2purkE

<400> 23

tttcgatgcg cttegttt 18
<210> 24
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<211> 37
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purC

<400> 24
gctcggatcc cgcagtggct gttgcgctga acatgeg

<210> 25

<211> 39

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purC
<400> 25

gcaggtcgac cacggacata tcggtttgct tcacgecggg

<210> 26

<211> 37

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho purC
<400> 26

gcaggtcgac cgcagtggct gttgcgctga acatgceg

<210> 27

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho 2purC
<400> 27

gagcgcttgt ccggcaagcg tttc

<210> 28

<211> 24

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> Poan mdi cho 2purC

<400> 28
ggtggttgcg gtaagaaccc ggcc

<210> 29

<211> 33

<212> ADN

<213> Trinh ty nhén tao

<220> ‘
<223> Poan mdi cho prs
<400> 29

gctcggatce ggattcccaa gecttgecttcee ggg
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<210> 30

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Poan mdi cho prs
<400> 30

20450

cagcactagt ggcagctacc acctccgegg ctgctg

<210> 31

<211> 33

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mbéi cho prs
<400> 31

cagcactagt ggattcccaa gcttgcttcc ggg

<210> 32

<211> 37

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Poan mdi cho prs
<400> 32

caattctgca gggcagctac cacctccgeg getgetg

<210> 33

<211> 23

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho 2prs

.<400> 33
cgtacgattc atgagatctt cga

<210> 34

<211> 21

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho 2prs
<400> 34

caaagtcacg ggcggtggta g

<210> 35
<211> 1500
<212> ADN

<213> Corynebacterium ammoniagenes

<220>

<221> gen

<222> (1) ..(1500)
<223> purF

<400> 35
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gtggtgaaca
cgcgaagagt
tactttggtc
gatggagacc
tccattttaa
ggtggcaaag
atcgctttgt
gctctgggac
ttgctggcge
ccaagcatca
cgtgacccge
gcttccgaaa
ggtgaactta
cgccagggct
cgcaacgttc
ccagaagctg
gcccgggaat
accttcattc
ctgcgcgagg
aacacccaac
cgcattgctt
ggtgaattga
tgcgaagcta
acgcaccaac

cttccgaccg

<210> 36

606
ADN
Corynebacterium ammoniagenes

<211>
<212>
<213>

<220>

ctactttccc
gcggtgtctt
tgttcgcatt
gcctegttgt
attccctcca
agtggtcgaa
gccacaacgg
tttaccgaga
acggagtcgg
aaggcgcecttt
acggtgtacg
cctgtgegcet
tctctgtcaa
gcgtctttga
acgcgacgcg
acatggtcat
cgggcctgac
agcccaccca
tcatcgaggg
gcgcgetggt
caccgccagt
ttgctaatat
tcggagcaga
ctatcaattc

ctaaccccaa

<221> gen

<222>
<223>

<400> 36

gtgactgaat
gtatctggca
gttatcaagg
atcgacaccg
gcagcggttg

gaattcttgg

(1)..(606)
purN

cgccttegea
ccggatcttt
tagtcgcgga
aagtcgtgcet
gtaccgccga

ccagctttga

cagcgacgtg
tggcgtctgg
gcagcatcgt
cttcaaagac
tggctcegtg
tgtccagccg
caacttggtg
gaatgaaaaa
ggaaggcaac
ttgcttgacc
ccecttggte
ggatatcgtg
tgaggcagga
atacgtctac
cgtggatatt
ccccgtgeca
atttgcgcac
gaccttgcgce
caagtcacfc
gcgcatgcetg
caaatggcct
caagccttct
ctctttaggg
cttgtgtacc

tgctgacgct

agttttgaaa
gctgcaaaat
taagccctge
tttaggctca
tgttgtggtg

aggccgcaca

20450

aatttagatg
gctcctggtg
gggcaggaag
atgggcttgg
ggcgtggggce
atgtttaata
aactaccaag
tccectgtegg
tctgtectttg
tttaccgaté
attggccget
ggcgcacagt
atccacagcg
ttggcacgtc
ggtcgcgca;
gaatccggaa
ggcttggtca
cagctgggta
gttgttgtag
cgtgaagcag
tgtttctacg
gatgatcctc
tttgtatctg
gcttgctttg

gtgcgaactt

gcacaagacc
attatcgaca
ccggggatta
gaccgcgcgce
tccgectggat

ataaatacgc
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accaaggcga
aagatgttgc
ctgcaggtat
tctcgaatat
atacgcgcta
ccacctcaaa
aactgcgcga
attccatgat
acgccgctaa
gcaagacctt
tggcgcaagg
ttatccgtga
aaaaattcgc
cagacaccgt
ttgcgaaatc
acccggcage
aaaacgccta
ttcgectcaa
atgactctat
gcgctgctga
gcattgactt
aggtagtaac
tagatgagat
atggcaacta

tgctcagcca

cgcttcaagt
accaagatga
accgagccca
agtggaacaa
ttatgaaaat

atcccgcact

gcaagaaccc
gacactgacc
cggcgtéggt
tttcgatgag
ctcgactgcce
tggggtagac
tgaagcagta
catgacagct
gcaactgctg
gtacgccgeg
ctgggttgtt
ggtagagccc
tgagccgaag
gatcaaaggc
tcaccctgeg
tgttggctac
cgtgggtcga
gctcaacccc
tgtccgegge
agtgcacgtg
cgcctegect
cgatgcagtg
ggttgaggca
cgaactcgga

aaagaactga

agtggtgctg
ctcctatcgg
agatgcaggc
agaccttgtc
cctggggect

cctgecgtee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500 -

1500

120
180
240
300
360



20450

tttcecgggeg cgcatggagt acgggatgeg ttggettatg
actgtccatt ttgtggacgc gggagtcgat actggccgca
gagattgagg cagaagatga tgaggcaagc ttgcatgagc
gagcttatcg tgcaggtctt acgcgcageg aatgttcaag
atttaa

<210> 37

<211> 243

<212> ADN

<213> Corynebacterium ammoniagenes

<220>

<221> gen

<222> (1)..(243)

<223> pursS

<400> 37

atggctcgtg ttgttgtcaa tgtcatgccc aaggctgaaa

gctgttgtce gtgcacttgg acgcctgggt gtaaacggag

aagcgctttg aaatcgaagt cgatgattca gtcagcgctg

gcaagcttgc tggcaaacac cgtcatcgag gactacgaag

taa

<210> 38
<211> 22
<212> AD

77
N

<213> Corynebacterium ammoniagenes

<220>
<221> ge
<222> (1

n
) .. (2277)

<223> purL

<400> 38
atgactgttt

tgggaagaac
cgcccaaccg
aagtcttcca
aagattcttg
gtgaccttcc
gcgaccggtg
gtgatggatc
ggcgttgttt
gagaccgtct
accttgcgeg
ctctttggcet
tccttcgaag
gaaaaagtcc
caggaccttg

ggcggcatgg

ccaatgacac
tcggcttaaa
atgctgagct
agacccacct
ccggtatcgg
gcgtcgaatce
ttggcggcat
agctgcgctt
ccggcatcgg
ttgatgagtc
tggaagacct
cccgcacggg
aaggcgaaga
tcatcgaatg
gtggcggtgy
tggtcaacct

agtagataat

gcaagacgaa

gacggtttac
acgctacttt
tgagaacgct
ccacaaccac
cgtccgegac
cggcccagct
cggttacggc
ttatgcecgge
gaagctggct
cctcgacgge
gcgcaagctt
ctgcctggag
cctcgecatgt

ggataatgtt

gcaaaggcca
tacgacaaga
tccgtgatgt
ggcgagacca
ggtgtcgttg
ccatccttcg
atcatggcga
gatgcceccgg
aactccctcg
aacccactgg
tttgcttceg
atcggcggeg
cctgcagtcc
ctctacgctg
gcgacctctg

ccactgcgtg

-50-

gcgtgaaagt
tcatcgcaca
gcatcaaaag

accagcagct

tcctegacce
taagcgatgt
aagatctaga

ttgtagggct

ctcccgaget
ttgtaggcat
ggtcggagca
ccactgagga
acatcggcga
tcgagectta
tgggtgcacg
ataccgcacg
gcctgcecgaa
tcaacgcact
gtactggcaa
tatccgtttt
aggtcggcga
cgggcgtcgt
agctggcagc

cagagaacat

caccggctct
acgcgcagta
cgtcgaacgt

tattattgag

gcagggacaa
ccgtcaggge
caaggtcgca

ggaggtcaag

agaccagccg
cttgggccge
ctgctcttac
aatggcgtcg
cggtgacgca
ccagggtgcce
tccaatcgca
tgttctgceg
catcggcggce
gtgcgtgggt
caaggtgatg
gggttctgct
cccattcgeg
tgtcggtatt
agctggcgac

gtccgecgcea

420
480
540
600
606

60
120
180
240

243

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gaaatcctgg
gagaagttcc
accgataaga
ccatcaacta
gatgagatcc
gacatggtgt
tacgtgcgecg
gaggaaactt
gacccaaaca
ggcgcacgac
gtgatgtggce
atcccagtct
ccgaccccag
gacttgggcg
ttcggcggcet
gtggatctgg
gcctcccacg
aacaacgtcg
tttagtgagt
ttgcagcgtg
ggcaacatca
gcaaccttgce
<210> 39
<211> 10
<212> AD
<213>
<220>
<221> ge

<222> (1
<223> pu

<400> 39
atgtctgaaa
gagcttttcg
ggcttcgegg
gacggcgtgg
attgacctgg
ctccaggact
ggtattgctg
cacccgggcg
gaagcagacg

ggctcatcecg

cttccgaatc
gcgagatctg
aag&caccta
tcgatgaagg
agcaggctcc
cctceccage
gtaacaccgt
ctcgeggtgt
tgggtgcacg
catatgcggt
aattccgcga
ccggcggtaa
ttgttggegt
gcattgatga
ccatctggca
cgaatgaggc
acctctctga
gcgtcgacct
ccgcatcgeg
cttccgaget
ccttegetgg

caaacctgtt

56
N

n
)..(1056)
rM

atacttacgc
ctccactggce
gactgtttaa
gcaccaagct
ttgcaatgtg
acatcgcagt
agggctgegt
taatgaatga
agcttctcgg

gactgcactc

ccaggagcgc
tgaaaagtgg
cctcgtgtac
ccctgtctac
ggaaattgca
tctgtcatceg
caaggcgaag
cgcaatttct
tttggcgetg
gaccaactgc
ggccgttcac
cgtctecctte
gctcggtgte
gcctgaaacc
gcaggtctcc
aaagctggcg
gggcggtctg
tgatttgagc
tgttctgatt
gggcattcca
tgaagaagtt

tggccacgcet

cgcggcaggce
taagcgcgcet
gctcggcgaa
cgccgttgece
cgtcgatgac
aggcaaggtt
gcaggcaggce
aaaggactac
accagacaag

caatggttac

20450

atgtgtgctg
gacgtaacgt
cacaacggtg
gagcgcccat
cgtccggaat
cgtgcattta
cagtctgact
gccgatgect
gctgaggcat
ttgaacttcg
ggtctggctg
tacaaccaga
attgatgatg
ctgattctgc
ggceggceggcece
gacttcttcg
gctatcgcgg
gttgtacacg
tccaccgegt
gctgtegtag
gctaccgctg

gttggcgcta

Corynebacterium ammoniagenes

gtcaacattg
acccgtccag
tacaaagagc
caggcaatgg
ttggtcgtgt
gttccggaaa
tgtgcacttc
gatgtttccg
gttcgcgacg

teccttggcege

-51-

ttgtctececce
gtgctgaaat
agctggtagt
acgcacgccc
ccttggtaca
tcactgagca
ccggegttet
ccggtcgecta
accgcaacgt
gttctccaga
acggttctaa
ctggtgatga
ttcacaaggc
ttggtgagac
tgcagggtct
tcggcaacac
cgtttgagat
aggatgcact
ctgaccacct
taggaaccac
agctgcgcga

attccgtagt

aagaaggcga
aggtaatggg
caatccttgce
ataagcacga
gtggtgctga
aggttgcgca
ttggtggcga
ccaccgctgt
gcgatgtttt

gccacgtctt

agataacgtg
cggtgaagtt
agacgctccg
tcagtggcag
ggcattcaag
gtatgaccgc
gcgtatcaat
caccaagctg
tgctgtgacc
aaacaccgac
ggaactgaat
gccaattctg
actggcacat
caaggaagaa
gccaccacag
ctccgttgea
ggcgcaaaag
gaccgcactg
cgatggaatc
caatgattcc
ggcatggtct

cgaataa

ccgcegeegtt
tggactcggt
agctggctcc
caccatcggc
gccactattt
gattgttgcc
gaccgctgag
cggcgttgte
gattgccatg

gttagagcag

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

1680

1740
1800
1860
1920
1980
2040
2100
2160
2220

22717

60
120
180
240
300
360
420
480
540
600



gcaggattgc
ctggagccga
gctactttct
gaaggccttg
atcgegtctt
ggcatgatcg
cgccacgttg

ggtgttgtca

<210> 40

cgctcgatgg
cccgecatcta
gccacgtcac
tcgcagaggt
tcggcaaggt
ctatcgtttce
atgcatggga

tgcaaggtga

<211> 1779
<212> ADN
<213> Corynebacterium ammoniagenes

<220>
<221>

gen

<222> (1)..(1779)
<223> PurkE

<400> 40

atgaaacgcg
.ggcatgccgg
gccattgagce
caagtatgcg
gtcgacggtg
gcgttgatcg
gacaaattgg
ccgattgaat
ctgaaggcgce
gagctgactg
aaggttgcgc
gctacttggce
ccagcceccgg
gccaccgagt
tceggtgegg
tggaccctag
gagccactgg
gctgacgaag
ccgcgageca
gtgaacctca
ttcctcgtga
tatataagga

tggccaaccg

ggcgtggtet

tgagtgaaca
ttatcgcegt
tcggccaatc
cggatgtagt
ccaccgctgt
atgcaggcta
ttatgcgcga
ctgcccaaga
gccggggtgg
ctttggtctc
tggtccgcga
cgctgactga
gagttgaccc
tgggtgtaac
aagatatcgc
atggttctgt
gggatacatc
acccaaagat
aagtccatct
ccggtgagga
acgccgegtg
aagaaatgac
ttgaaccagc

ctgcgcaccg

ctacatcgat
cgccaaggac
cggcggtgge
taaccgcgca
cagcctggaa
ccctgaagac
gctgggctcg

gcactctaac

agcaggaaac
tattggtgat
gctgcgc;tt
gcttggtgat
cacttttgac
taacgtgcag
gcgcctegee
tgcgtacgat
ctacgacggc
tgacctttcg
gctttcegtg
gtctgtgcag
gcagctgcag
tggtgtgctc
ggttaatgaa
gacctcccaa
cacgcttgcec
gccaatgggc
ctacggcaag
cgtagaggca
gtctgataac
tgcaccgcta
agctgaggtt

cacgccggaa

20450

gaccttggcc
tgcctggcege
ttggcaggca
tcgtggacce
gagatggaaa
cgtgaccgeg
gttcgcacca

ttctaa

ccagacggaa

ggccagctag

cttgccggeg

tacaccaact
catgagcacg
ccacaacctg
gagctgggeg
ttttggacct
aaaggcgtgt
cgccgeggeg
ctggtcgege
cgcaacggtg
caacgcgctg
gcggtagagce
ctggcaatgc
tttgagcagc
ccagtcaccg
gagcgtgccce
gggcatcgcce
acccgtcgeg
tggtccgceta
gttgggctca
ctcgccgaat

aagatgctgg

-52-

gcacgcttgg
tagtttctga
acctcgagcg
cagcagcgat
agaccttcaa
ccttggcgat

agaaggaaga

accctcaagce
ctcgcatgat
cacgcgatgce

acgacgactt

tgcctaatga

ctgcgctgat
cacccgtgcce
tgacgtccgg
ggtttccgaa
tggccttgat
ggactccctc
tgtgcgctga
agacactggg
tttttgcatt
gcccgcacaa
acctgcgege
tgatggccaa
gagaagtggc
caggccgtaa
atgctcgcett
aatagcaaga
tcatgggctc
tcggtgttcce

attacgccaa

tgaagagctc
gtgtgacgtt
cgﬁgctacct
tttccgcacce
catgggcgtt
gctaactgcg

cgacaccgca

acatgttccc
gcaaaccgcc
ctctgcggca
gctcaaagcc
gcacctcacc
taacgcccaa
gcgctttgeg
gcaggtctgt

taatgaatct

ggctgaagag

gggcgaggtt
agctgtcgecg
tgaaaagatt
tgcgaatgag
taccggccac
ggtgatggat
cgtcttaggce
gcgccgcette
gattggccac
ggctgcggat
tgtatcaaga
tgattctgat
ttttgaggtg

gcaagcccac

660
720
780
840
900
960
1020

1056

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380

1440



actcgcggca
gtggctgcag
ggtctggact
tctatcggeg
tcagaattgg

aaagacgcca

<210> 41

888
ADN
Corynebacterium ammoniagenes

<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400> 41

atgcgcccac
gaagtagatg
gcactagagc
ttcgacgcca
gaagaagtat
gttgccegeg
tgcggcatcg
accccagcca
gtgcaggacc
tccgecgecg
ttcggecttg
tccecggtact
cagtacgtgce
cagccgccag

tatgagcgct

<210> 42

1551
ADN
Corynebacterium ammoniagenes

<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400> 42

atgagtgatg
ctcgaagagc
accgccgeca

ttcccagagt

tcaaggtgat
caactccttt
ctttgctgtc
gcgctaagaa
ttgaacgcat

atcttcgege

gen
(1) ..(888)
purC

agctttctga
acaacacttt
cagccatccc
tcgatttcece
tgggccgage
gttacctcac
agctgccaga
ccaaggcaga
ttggccaaga
ccaagattgc
attccgaagg
ggccégcaga
gcaactggtt
tgcttcecga

tgtccggcaa

gen
(1)..(1551)
purH

accgcaagca
tcgctcgeac
agattgctga

gcctcgaagg

tgttgcttgt
gccagttatt
tatcgtgcag
tgctggcttg
ggccgattac

caagctcatg

ttatcagcac
gctcatggtg
cgataaaggc
gaaccatttg
gatcatcgtt
cggttccgge
aggcttggtt
gcagggcgac
gcgcgeagag
cgaagaaaag
caatctggtc
cacctacgcg
gacctcggag
tgacatcgtc

gcgtttcatc

gatcaagcgt
gcttgacagce
tcttggtatt

ccgcgttaag

20450

gccggtgggg
ggtattccac
atgccagctg
ctcgecatcece

caagaaaata

ggggactag

gtatcctceg
gtcaccgacc
cgggttctta
gcaggaccca
aagaagctca
ttgaaggaat
gaggcgtcge
cacgatgaaa
cagcttcgeg
ggcatcatct
ttgggcgatg
gaaggcattg
gaatccgget
gccgccacce

gacttcattg

gcactaatta
gcaggcgtag
aacgtcactc

accttgcacc

-53-

cagcgcacct
gtgccttgaa
gggttccggt
gtaccctggg

tggccaagga

gcaaagtccg
gcatctccge
ccgcaaccac
tcgatgatgc
acatgctgcc
acaacgctaa
gtctgccaga
acgtcagctt
atgaaaccct
tggctgatac
aagtacttac
tgcagcccag
gggatgtgga
gcctgcgeta

gcggttaa

gcgtttatga
agattgtgtc
cggttgaatc

cacgcgtgca

accaggcatg
agatttggaa
tgcgaccgtg
cgtgcagtac

agttgagcaa

cgatatctac
ctatgacttc
catgttcttc
gcggattcca
ctttgagtgce
cggcaccgtg
gccaattttc
cgagcgcgtg
gcgcatctac
gaagtttgaa
gcctgattece
ctttgacaag
gtcggaaacc

catcgaggct

caagacaggg
caccggctcc
tctcaccgga

tgcgggcatt

1500
1560
1620
1680
1740

1779

60
120
180
240
300
360
420
480
540
600
660
720
780
840

888

60
120
180

240



ttggctgata
ttccagttgg
ttcgatggtt
aagaaccacc
gctgtegete
aagcacacgg
gactctgttg
cagcaggctt
ggtaaggaaa
gatcatgaac
tctgatgagt
ttcggtggeg
gacatcttca
cagggcaaga
aaagaaatct
aaggcttcga
ctggaattcg
gaaggtgcaa
gctgttgacc
gcatcggatg
tcecgeegttg

gcagccggta

cccgcaagcece
tcgtggttaa
gcgtcgagca
'catcggtggc
agggcggatt
cagattatga
cctctgctga
ccatcgttcg
tgagctacaa
gtccatgtgt
ccatcgcage
ttattgcggt
ccgaggtcat
agaatattcg
ctggtggcecg
gttggacttt
ﬁttggcgcgc
ccgttggegt
gcgcgaatac
cgttcttcce
tccageecgg

tcaccatgta

<210> 43

<211>
<212>
<213>

1020
ADN
Corynebacterium ammoniagenes

<400> 43

atgaccggca
ccagagttgg
cgtgactttg
tgctttgttt
atgattgatg
ccatatgctc
gctgacctgce
cagatccagg
gagtacatcc
cgcgtcaagg
cacaagtctc
attgagggca

ggcgeggtee

agatttctga
gtgaggctgt
cgaatggcga
tgcagtccca
cgctcaagcg
gccaggacaa
tggctaccge
gtttcttcga
agtccaagta
ttgcagaaaa
gctccaacac
aggactgcat

gcgtactgcg

ggatcacctt
cctgtaccca
gattgatatc
ggttgttgta
cgatctggcg
tgttgcagtt
gcttgaagge
tgaaggcacg
caactaccag
agcaattatt
agcacacgca
caaccgcgaa
catcgcaccg
catccttgtt
tctgctgceag
ggctgeegge
agtacgctcg
gggtatgggce
tttggctgat
attcgccgat
cggctccatc

cttcactggc

tagccgcaag
tgccaaggaa
aatcttcatt
cacccagccg
tggttceget
gaagcacctc
aggtgctgac
cggccectgte
ctccatcgac
gtgggcgcat
tgaagcgaat
cttgctcgat

tgaagctgge

20450

aatcagctgg
tttaaagaga
ggcggtccat
gacccagcgc
cagcgtcgtc
tctggctggt
gacgcgctgce
accggtgttg
gacgcggatg
aagcacgcta
gcggcacacg
gtcaccaagg
tcctacgaag
gctgagcatg
gaagcagacg
gaagctgcat
gtaaagtcca
caggtcaacc
tccgcagage
ggcttgcagg
cgcgatgaag

acccgccact

aatatgatgc
ttgggcactg
cgcttcgaag
ttgaacaagt
aagcgcatca
ggtcgcgage
cgcattgtgt
gatcacatgc
aacattgttg
gagcttggcg
aaaaccgtgt
gacatgattg

gcacgttccg

-54-

aagagcttga
ctgtagcttc
ccatggtccg
gttacggcga
agctggecge
ttgcccagca
gttatggtga
ctaatgcgaa
ccgcatggeg

acccttgcegg

cctgtgacce:

aaatggcaac
atggagccgt
aagtaccagc
tttaccaggc
ccgaggaaaa
acgccatctt
gcgttgattc
gtgctcgcgg
tgcttatcga
aagttattgce

tcgcgeacta

tgttttccgg
acttggttcc
agtccgtteg
ggctcatgga
cggccatctt
ctatttccge
cggtggactt
acgccatgcc
tggtctceccce
atgccccact
ccaaccgcgt
ataccggcgg

tcgttatcge

gattgagcca
tggcgcagac
tgctgctgee
catcgctgag
gactgcgttt
gcttgccgat
gaaccctcac
gcagctgcac
cgcggettgg
tatcgctgtt
aatgtccgcet
ccaggttgcet
cgagattttg
agtagaggtc
tgagggcgat
gctcgcggag
gttggcgcat
ggcgaagttg
ttcegtegea
tgccggegtt
tgccgctgaa

a

gcgcgeccac
taccaccgcc
tggtgcagat
gcagctcatc
gccgttctac
tcgcctagtg
gcacaccgac
gattttgacc
agatgcaggc
ggcattcgtt
ggtcggtgat
caccatcgct

atgtacccac

300
360
420
480
540
600
660

720

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1551

60
120l
180
240
300
360
420
480
540
600
660
720

780



20450

ggcgttttct ctgaccccge acgcgagegt ctgtctgagt geggtgctga ggaagttatc
accaccgaca ccttgcctca gtccaccgag ggctgggaca acctcacegt gctgtcgatce
gcgcecgetgt tggcacgtac gattcatgag atcttcgaaa atggttcggt aaccacccte

ttcgagtceg cgtagaaaaa tctgagagat ttttctacag gataagacca aataggaccg

-55-

840
900
960
1020





